T HAS been established with some certainty that operative manipulation and resection of various extracranial neoplasms nlay result in the local or systemic dissemination of their cells, with the subsequent development of recurrent or metastatic tumor deposits. 4,7,25,26 However, despite evidence that neoplastic cells can be found at the time of operation in the venous drainage of intracranial tumors, 17 these neoplasms rarely metastasize outside the confines of the central nervous system32,32 Within these confines, the postoperative spread of resected intracranial neoplasms occurs in recognized patterns. 22,29,32 In addition to local extension, these tumors may be disseminated along cerebrospinal fluid pathways. It seems logical to assume, then, that viable tumor cells are shed into the cercbrospinal fluid (CSF) during resections of some intracranial neoplasms. In this paper we are reporting an investigation of this suspected operative dissemination of neoplastic cells into the cerebrospinal fluid.
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Materials and Methods
Samples of cerebrospinal fluid were collected during lumbar puncture, lumbar drainage, pneumoencephalography, ventricular puncture, or ventriculography from 271 patients seen at this hospital during a l~-month period. The distribution of these patients is given in Tables 1 and e. We made diagnoses of all of the verified neoplasms after gross and microscopic examinations of the surgical and postmortem specimens. Suspected but unproven neoplasms were identified by clinical course and radiological, endocrinological and/or cytological examinations. The charts of all of the patients were reviewed at the conclusion of the study.
The cerebrospinal fluid samples taken at Presented in part at the ~6th Annual Meeting of the American Academy of Neurological Surgery, Cincinnati, Ohio, October 14, 1965. pneumoencephalography or ventrieu]ography in 8~ cases were collected in ~ or 3 increments so that the first sample of fluid was kept separate from that taken later in the procedure. From 11 of the 84 patients with proven intracranial neoplasms, CSF samples were obtained preoperatively during diagnostic studies, during surgery by continuous lumbar drainage or by ventricular puncture, and postoperatively by periodic lumbar punctures during a ~-week period. In the other 73 cases, samples were collected during only 1 or ~ of these time periods, or at a much later date in the postoperative period. In addition to the 635 specimens of cerebrospinal fluid, samples of fluid from 9 cystic neoplasms were also examined (Table 5) .
Within an hour of collection, each fluid specimen, varying from 1 to 180 ml. (Tables 1 and  r was drawn through a separate Millipore filter (SMWP 0~5, with a pore size of 5 microns).t The filters were fixed immediately in Carnoy's solution and then stained by a modified Papanicolaou technique and mounted on individual glass slides for microscopic examination. The entire filter was examined in each instance, and during the course of the study each filter was examined up to 3 times. No attempts were made to count the numbers of individual cells seen.
Results

Non-neoplastic cells.
As in previous studies, the usual cells seen in the cerebrospinal fluid specimens were leukocytes, histiocytes, ependymal or choroidal cells, and occasional arachnoidal cells and squamous epithelial cells (Figs. 1-7) . 3,s,12,'3 Various kinds of debris were common, and a few fibrin clots, capillaries and fragments of muscle were seen. The erythrocytes in the CSF specimens either were drawn through the filter or were lysed by the Carnoy's fixative. Because of the volumes of the CSF specimens, there were relatively large numbers of leukocytes present on ahnost all of the filters. For example, filtration of a 10 ml. sample contain- ing 3 leukocytes per ram. a deposited 80,000 cells on the filter. Frequently following tumor resections there was an inflammatory sequence found in the CSF: numerous polymorphonuelear leukoeytes and then lymphoeytes and monocytes during the first few days postoperatively, and increased numbers of histioeytes for the next week or more (Figs. 1-4) . Because of the large numbers of inflammatory cells as well as the debris present, the frequencies of the other types of non-neoplastic cells in postoperative CSF samples could not be evaluated.
Brain Tumor Cells in Spinal Fluid
Cuboidal to round cells with poorly defined cell outlines and well defined round or oval vesicular nuclei were most frequently seen in preoperative specimens in clusters of a few to 50 or more cells (Figs. 6 and 7) . On the basis of their similarity to ependymal or choroidal cells in histological material, and to these cells as previously described in cerebrospinal fluid, s,19 we designated them as ependymal or choroidal cells.
